usSo07274777B2
a2 United States Patent (10) Patent No.: US 7,274,777 B2
Arnoff et al. 45) Date of Patent: Sep. 25, 2007
(54) SUBSTANTIALLY SYNCHRONOUS DEPOSIT (56) References Cited
OF MESSAGES INTO MULTIPLE _
COMMUNICATION MODALITIES U.S. PATENT DOCUMENTS
(75) Inventors: Mary S. Arnoff, Lawrenceville, GA 2*32233% g : li/’ éggg glflllndlflt al. A gzgﬁ gg%
_ : - 487, 1 adman et al. ....... .
gg; }Z;;Odg ]E;I:fll'lyﬂeﬁvﬁﬁ 6,732,151 B1* 5/2004 Tobias et al. .............. 709/206
» SATLY o s ofe, LOS ,, 7,136,461 B1* 11/2006 Swingle et al. .......... 370/88.13
GA (US); Dale W. Malik, Dunwoody. 2002/0077082 Al*  6/2002 Cruickshank ............... 455/413
GA (US)
(73) Assignee: AT&T BLS Intellectual Property, * cited by examiner

Inc., Wilmington, DE (US) Dy .
rimary Examiner—IFan Isang
( *) Notice: Subject to any disclaimer, the term of this Assistant Examiner—Olisa Anwah

patent 1s extended or adjusted under 35 (74) Attorney, Agent, or Firm—Thomas, Kayden,
U.S.C. 134(b) by 535 days. Hostemeyer & Risley, LLP

(21) Appl. No.: 10/747,823
(22) Filed: Dec. 29, 2003

(65) Prior Publication Data The present disclosure provides systems and methods for
storing messages using multiple communication modalities,
US 2005/0147213 Al Jul. 7, 2003 in which a first communication 1s received from a first

(57) ABSTRACT

(51) Imt. CL communication system. The first communication system 1s
HO04M 1/64 (2006.01) configured to communicate using a first standard commu-

(52) US.CL ..., 379/88.22; 379/88.17; nication protocol. The first communication 1s converted to a
379/93.24: 379/88.13 second communication, which 1s compatible with a second

(58) Field of Classification Search ............. 379/88.13,  standard communication protocol. The first communication

379/67.1, 88.17, 88.18, 88.22. 88.25, 908, and second communication are separately stored.

379/93.24, 93.09
See application file for complete search history. 8 Claims, 31 Drawing Sheets

Public Switched

210 Telephone Network (PSTN)
{ | "}
LDAP Caller Callee 202
Datab - Caller Callee
Latabase 296 Telenhone Central |« —» Central Client
N Y P Office (CO) 208 206 Office (CO) | >
Internet Call 204
Waiting (ICW)
Service Package
Application (SPA) 212 _
Messaging u. Network
Network ervice ) "I Access
Intranet Control Server
Point(SCP)| / 222 (NAS)/SIP
P, Internet Server
224
Gateway )
. 218
Advanced Intelligent Network
990 (AIN) Intranet
216
l
. e — . 7
i
230 |
R \ l
Legacy
Voicemail -
(VM) L Digital
- 0000000 Messaging

Server

(DMS) 214




US 7,274,777 B2

Sheet 1 of 31

Sep. 25, 2007

U.S. Patent

L Ol4

(‘019 ‘saoinep Aejd-pue-bnid
‘S90IA8P |Dd 'Ho)

NOISNYdXd

J0V4ddLNI

AHOMLEN

Gl

202 \\x

0¢

OLL

(MS1Q ayvH “6'9)
JOVHOLS

GEl @

JOV4H4LNI VOO

GCl

.

NOILYDITddY IN3IND (M)
ONILIYM 1TTvD LANYILNI

NILSAS ONILYHIdO

AJOWdN

OFl

Sd0IAdd
O/l

d40S53004d

coL—



US 7,274,777 B2

Sheet 2 of 31

Sep. 25, 2007

U.S. Patent

c0¢

Jusio
99||eDd

(02) @240
|jedjuan
99||eD

JEYNER
dIS/(SVYN)
IEYNELS
SS900Y

P17 (SWQ)
JEYNELS

buibessay
[eyb1Q

80¢C

NLSd) Mom}aN auoydsja]

P3YIIMS Ji|lqnd

Jouenu| (N|v)

MJOMJSN Juabijjalu] peouenpy

EINE) V]
n_
|0J]UDD

(0D) 820
leljua)d)
19]|eD

0cc

il
OS) MIod

9JIAJDC

(VdS) uonediddy
abeyoed ao1A184Q

(MDI1) Buniepp
(IO RENIE U

mcocao_m 1
_m__mo

OLC

JaueIU|

YIOMION
puibessap

9¢C

(NA)
IEWISJIOAN
Aoeban
0€C
8¢C

AN

aseqgele(
dvd(dl



US 7,274,777 B2

Sheet 3 of 31

Sep. 25, 2007

U.S. Patent

PlE

¢dN1l3s 11X
-INING 3130

1NdNI J3SN
JAIFOdd

SdA

4

23

(6 '©I4) NI3HOS
NOILVNYIANOD

ON

¢ Dl

11X
AV 1dSId

0Lt

AN

TIVO LINAJLNI
ONILVOIANI

JOVSSHIN JH0d 3

AV1dSId
8Lt

1NdNI

ddSN
dAId0d4

60¢t

14V1S

(L1 "O13) AANOISINOY
1ON (AADI1) ONILIVM

ON

(0L "OI4)
3SN NI INIT
ONILYDIANI

JOVSSHN
d0dd3d
AV 1dSId

80t

IN3ITD
(M) ONILIVM TIVD

14ANSHH1INI J04d dLdS
HONNYI

S

403

JdA

140}

9

P Ol
Ol

SdA

¢UANOISINOHe

1vl
ANINH31.30

OLg

ON

=0
NI INFT W3JAOWN

ANINE 3140
0¢

(8 'OI4)
SONILLAS W3ILSAS
40 MO3IHD ONILVYOIANI
JOVSS3IN AV1dSIa




US 7,274,777 B2

Sheet 4 of 31

Sep. 25, 2007

U.S. Patent

G 9l
Ol

19V 1IVAY
JdGNINN SS3J00V 1vid

J 18V IIVAVY SH3dNNN
SSd0IV VIA

¢HJ9INNN
SSJ00V 1VIQ
INO NVHL J40N
ANINEF13C

ANO A'TNO ONILVOIANI ON
NOILVINEOANI
J401S

SdA J1dIL 1NN ONILVOIANI

NOILVINHOINI
d40.1S

OL¥

CLy 1424

SdA

d34dN9I4ANQD SS30IV

¢Q3dNOIANOD V1A ON ONILVDIANI

SSJO0V 1vId
-ANIWNYF13d

ON

NOILVINHO NI
JHO1S

80V

90V
ON

INJSddd ONILIVM
T1IVO ONILVOIAONI

¢1NJS3dd
ONILIVM TIVO
-ANING 3130

NOILVYWHOINI S3A

3H0LS
vOP Oy

v Ols



(6 'OI14) NITHDS
NOILVYWHIANOD
11X3

LNdNI
ddSMN

JAI03dd A1dSIq

US 7,274,777 B2

1£4°

02S
e
e,
-~
&
\,
2 S3IA
i
7 P,
¢AIANHIANOD
dN13s 11xX3 ON
— IANIWY313a
2 925
- 01G
\f,
S SJA
-
e
e aN3
¢AANHIANOD
S3IA dN.L13s Lix3 ON

-ANIN&Gd140
806G

§ Old

U.S. Patent

ON

CcCS

aLC 9LG

d34IN03Y

L dONV1dd00V

H3sn

=INERET v g

AY1ds|d

V'1iNd OL JAISNOdJSJd
1NdNI 438N
JAI03d

(€1 "'9l4)
(VIN3) INFNTTHOV

4SN4OI'T 43SN-AN-
AV 1dSIid

S3A

¢AMNNILNOD

= 1MNdNI
ANINH3140

909

¢0§

LS

4%

9 OId
Ol

SdA

¢dSN3OI

14400V = LNdNI
ANINEd130

P0G

LNdNI H3SN
JAI30dd

(21 'OI4)

49Vd ONIN3IdO
AV 1dSI1d




US 7,274,777 B2

Sheet 6 of 31

Sep. 25, 2007

U.S. Patent

9 Dl

¢l

¥3SN WO (S)H3TGWNN SSTODV VIQ

JAIZO Y

(S)43gWNN SSIDOV TVIA YO4 ¥3ISN
Ad3NO

019

ON

¢ddNOISINOHd
SS400V 1vId

= NOILVINHO4NI AJddO1S

-IANINAG313d

809

SJd3dNNN d3IAIF03Y

L 914 Ol

09

ONIdIVMEOA
1IVO 404

J4O1LS SHJIINNN INOHJd3 141
JdAIdOdd

SdA

¢0%

(71 "OlId) ONIQUVYMHOA
1IVO HO4
SHIGWNN INOHJ313L
HO4 NIIHIS LNdNI
AV1dSIQ

G Old
NO S



US 7,274,777 B2

Sheet 7 of 31

Sep. 25, 2007

U.S. Patent

L Ol

4000 FHNLYI4d MOI A'INO

HLIM ONIFLS VI J1VOIdNd
NOISIANOHd

801

ON

TGV ITIVAY
ONILIVM T11VO
= NOILVIWHO-INI d340LS
ANINY31 30

904 S3A

S34d02
34N 1V34 NOILVTT13aONVYD

ONILIVM-TIVO ANV MOI H104
HLIM ONIYLS 1VIA J1vVOI1dNa
NOISINO¥d

8lL.

SdA

91 OId Ol
AINJI'TO MO
HONNY 1

(S1 'Ol14) NOILIFTdWOD dN13S

40 JAILVOIANI d9OVSSdN -
AV1dSICO 3400 JddaNivdd MOl AINO

HLIM SONIYLS TVId 31vII1dNa
") NOISIAO¥d
vLL ON

(A N1GVHVAY
ONILIVMTIVO
= NOILVINJOA4NI G3d01S
-ININHG140

ON

¢Hd39INNN
SSJ0VV 1VIA INO A'INO
= NOILVINJOANI d4401S
ANINYGE130

0 S300D
clL JYNLYI4 NOILVTIAONVYD

SdA

ONILIVM-TIVO ANV MOl HL1Od
HLIM SONIYELS 1VIQ 31VOI1dNad
NOISINOHd

9 ©Old NOd4




US 7,274,777 B2

Sheet 8 of 31

Sep. 25, 2007

U.S. Patent

3 Ol

¢08

708

|@oUED)

...mmc_zmmEmum\ﬁmmv_om:o_‘cm._mogn_
dniag MOl Y3 9jiym Jiem sses|d M WN

Buiyiepn 1eD Jaulsiul @yinogyieg



US 7,274,777 B2

Sheet 9 of 31

Sep. 25, 2007

U.S. Patent

6 Ol

/,uolig[|eisul ay) [aoued o} Juem noA ains noA auy
‘awi} Aue 1e 1SN0 uoijejjeisul Yy} Hels 0} uodi ayl XoiD

‘dopysap JnoA U0 Uo9!
M| 8Yl 8AB3| pue uoljejjeisul ayl |9oue [|Iim mou buiso|D

¢06

‘pa)8|dwod
Jou sey uofjejeisu| buipiepn [|eD J8uIBiu| yinosiieg

puiiep
1eD 18uIdu| @Uinos|ieg

3)iNg SUOHEDIUNWWOD @YINOS|I2g 500G



US 7,274,777 B2

Sheet 10 of 31

Sep. 25, 2007

U.S. Patent

0L Dl

7001

— o

‘urebe A1} ‘uay| ‘peasn Buiag jou si aull auoyda|s)
3y} 8INS ag pue SUoISSas Jaulalu] |je 30auuoasip asesld

c001

1aindwod 1noA uo Buiepn (1e)) 1aulalu] |jeisul 0} buinuijuood
210J2Q 3|ge|ieAe ag SN Wapow pue aulj auoyds|sl ay

Buniepn |8 1sulsiu| @yinos|ieg

3)INS SUONEDIUNWWOD @YINOS|Ied 200S



US 7,274,777 B2

Sheet 11 of 31

Sep. 25, 2007

U.S. Patent

1L Ol

cOlbl

POLL

—

J8PJO JNOA JO SNiels ay) »ooayd 0] 92140 Jieday |eljuspisay
Yinogj|eqg ayj 10Bjuo0d ‘a2inIag MDD 8Yl palap.lo noA

MOIUIOD YINos|ieq
MOIIO ‘IO 821 sSauisng [eljuapisay yinog|ieg InoA ||ed
‘DUI] Wapowl INOA 10} a2InI8S M| Paiaplo | ON @AY NOA J)

‘2JeMYOS BUIBAA [ 18UIaiu] 8l |[eisul ued
noA aJ0jaq wapow JnoA yum buisn ale noA suil suoyda|a
ayl uo Bupiom aqg 1snwl a21A18S BUIBAA ||BD 18WIBa)u] 9y |

buniepn 1eQ joulsiuj] @Uinos|ieg

2)iNS SUONEJIUNWWOD @YINOSIIBG 0005



US 7,274,777 B2

Sheet 12 of 31

Sep. 25, 2007

U.S. Patent

¢l Ola

44

9021

40y

‘welbold
dnjag ay} yim anuijuod 0} IxaN 4o!|D

‘Buiuuni aney noA swelbo.d
Aue aso|o pue dnjag Jinb 0] |aoued a1D

‘welbold dnjeg
sIy} Buiuuni aiojaq swelboid SMOPUIAA
|e 1IX2 NoA jey) papuswwooal Ajbuouys si |

‘191ndw o9 JNOA U0 89IAIaS Buljiepn

18D 1Jauwsiu] yinosieg (leisul ||im welboud
siy] “welboud dnjag aoiAleS Buiepn
I1eD 1aulalu] @Uinosjieg 0} SWod|aAN

BuIe ([ED 19UIBIU| @UINOS|eg



el Old

US 7,274,777 B2

90€ |
80€ |

_ 0LEL suped| O
= 7401
- ideooy | O
o
&
'
S [1X8) Y 1N3 Jeauly]
5

JYVML10S d3dINOdd
- HLNOST139 JO4 INJNIFHOV ASNIOIT Jd34SM-AUN

Buniepn |80 1suIsiu| @yinos||eg

U.S. Patent

cOtl



US 7,274,777 B2

Sheet 14 of 31

Sep. 25, 2007

U.S. Patent

7l Ol3

OL¥l

cOrl

PO0OY _‘lll.n
n_wov_‘m
4% 0] 4 _\..H.....

hmn_E:z

._m.nE:Z

, _mnEzz

LmnEzz

BQE_._Z

4401% _‘m SWEN

PYOYL—" SWeN

ovoim SWEN
av0v rm SWEN

24017% _‘m SWEN

[leuondQ] syed puas - 1817

IX8N M2!0 ‘da)s siy) Q__v_w 01 ‘alnieaj p\D| @beuely syl buisn

19]e| pabueyo aq ued UOIjBWIOUI 8Y] "MOj9q Uoijewiojul 8y} jojus ‘siaquinu ay)
MOW NOA }J| 92140 InoA 0} 1o auoyd Jejn||9o JnoA 0} JI puss ued noA ‘sjdwexs 104
‘Jaguinu Jayjoue 0} ||ed 8y} puas 0} uoljdo ay) si buiiepn 18D Jsulalu| jo alnies) v

JaqwinN auoyds|a| J1ayjouy 0} Js|jen buljiepn puas

Bunienn (18D 1ouleju] @UInosiieg



US 7,274,777 B2

Sheet 15 of 31

Sep. 25, 2007

U.S. Patent

Gl Old

c0Gl

vOS1

Ysiui]

‘uoijewusojul saiow Joj uonng dieaH MOl dul 8sn v

'sBOT 118D MDI IN0A ss800E 0] U0l Aet} WalsAs ay) ¥oI1D '€

(U92.12s IN0oA JO Jaul09 Jybu wonog Yo0|2 Jaindwod 1noA Jo Yal aul o3 1snl) Aely
WaJsSAs ayj ul pa}eoo] uodl AAD| 9)INS suoljedIuUNnWWo)) Yinog|iag ayj 10} 001 7
‘BuiyiAue op 0]

p2auU JLUOp NOA “JoIndwod JINoA LBlS NOA awll] yoea papuels Ajjeanewoine st A\l 'L
sdi) |eul} jo ajdnon

'2sn 0} Apeal s1 pue palasibal Ajjnysseoons usag sey (AMD]) Buiiepn 11D 19u1a)u]

2lo|dwon dnjas

Buniepn (18D 18uisiul @yinog|leg



US 7,274,777 B2

Sheet 16 of 31

Sep. 25, 2007

U.S. Patent

91 Ola

f«_———————+

1dNALNI

J2UJ3)U| 0} UOO3UUOD YSHJE)}

45Vvdd
dv(dl

SNA

=

{

0191

T YT L L P P Y T Y T L N R N N R R R R R m

INA
AJVOTT

! } } | !
' . ' m _
! ! ! “ !
' ! ) m !
. _ ! m '
! ! ! i !
' ! ' m .
! ! | : |

' ' m .

! ' m !
! ! ! _._ |
— m '
__ VYN U0 uod ejep __ m "
UM Uoijoauu0o ysiiqess3 m :
! ' ) m !
. ' ' m .
! | ! : !

809 e/ ‘
J ddnayem v} " l
! . ! m '
e
5)apo2 "
! I 009! _M:v: Mm A:R !
_ ' o pES: T .
' ' (PuE BuLs m .
' ' ([E1P BAIS09Y | '
| } | m (s)apool
! ! ! \J“l' ®.=.;m®.._..
“ " " 209l +  yum mcEm"
: i ' m eip Asauogy
0O 09, 1IN0
SVR NV 331w wamvo 331w



US 7,274,777 B2

Sheet 17 of 31

Sep. 25, 2007

U.S. Patent

1ANA31NI

----------------------------------------'-----------------------------------------i

d5vdd
dva

SINQ

NA
AOVOIT

*
Lk N N _E B B N B N B N N B K N N L N N N X =B N N N & N N B B ;N N & N B N _E & B B B B B & B B B B B _B B B B B & N B N N B B B B B B N e

SVN

81 Ol3 BJ

NIV

saquinul
pajeIp ym NI Asanb
usy} jussald 1V 4l

N_\m_‘l\\

(N3 pue j{ed 108uuodl
uayy yuasaid jou [y yi!

\1

OLLL

aul] 98||ed uo Juasaud)
1V Jayraym suiwaiadl

\1

8011

Ll Old

“ 00/1

'
Laqunu
Ipajelp

_m>_womm_
l——1
Jaquunuyg UL}

psjelpl
Aanuon)l

“ 19]|eo
" WO} a@3||ed
._.u.‘ON—1 - “_.O ._QQEDC

| P3jEIP
| snieoey

N I S S D A A T e sl oy ol Al el B A A ol B mhe Al e ol R - e R O S aE i A e s o R o ehn Al e Al R R O B A B W B e e ol o A A oy o B B EE ol ol A o AR AR - O O - A .

Q0 0} AIN3ITO
43 11VO dd11vO d3T1vO



US 7,274,777 B2

Sheet 18 of 31

Sep. 25, 2007

U.S. Patent

w F l @ — m /C O14 usyj ' tamsue, = U0I)03|3s Jj

GZ 'Old usyj ', piemioy, = UOHOSI|SS J|
0Z 'Ol4 Uay} ', paindxa, = Jowi} Jo ,|lewadI0A, = UOII08|es J|

61 Ol Uay} ,ploy, = uon

|
05|38 J|

LOJ} UOIJO3|8S AR08y
!

OLBL g !

(0€ "OI4))
99||e2 0] mcozao_

uonisodsip |jed Spir0idy

|
808l

(62 ‘91N
Uo1eWIo)uf Lm__mo.

>m_aw5"

9081 TR '
Jown} Hmm"

_
POBL—a_

UOIJEWLIOJUL 13||ED SAIB0a Y]

e T Y R X R T  E 2 X R N N B K R OB OB N B W N R X B _F B T _E_E_N B8 B B B B B B N N N B
S amm m wim aEh N iy amm amm mm AN B SNE Sen amn amm A alls BES NN Spm -aly AN S SRR NN NN gy AEE BN AEe Smb ol AN G Emm i il SN BN NN Mg G NN amm mEN NN N e sl AN A W D A A Ak AR AN R ol A - o Al Al G B A ek BN W ale SN W
--—-----------—.---------.----_..-.-_----‘---.-.—--.—-—.---——.—-----------------------------

|
'
!
|
I
|
I
|
!
'
{
!
|
I
I
1
I
i
|
!
|
f
I
'
'
'
i
|
'
|
'
)
I
)
|
|
i
1
!
|
f
|
)
|
)
I
I
I
|
I
]
I
I
i
i
I
]
'
|
|
]
|
I
I
1
)
|
I
|
|
§
i
|
i
'
f
]
L
!
I
1
i

081 !
uonewojur § "

/Y 19)|eo ) !
Aanuon ' ’

| !

il ol s ol S GBS gy -ulh S BN AEL IS EEE R ol ahi -.--..--._----.--.--.—.------——-_-—-—---—-—---—--_-----------------'-

il Al A A TR S pmk Al e SR G- W A el A A A e B s wlle G VN A A o e s ml ol g B G .

I T A SNQ SVN NIV O O AN 10

dval AOVOdl 43110 d3411vVO 4311V

=
S



US 7,274,777 B2

Sheet 19 of 31

Sep. 25, 2007

U.S. Patent

ol 9la

JING3LNI

45SVv4dd
dvd 1

SING

i
!
i
i
|
|
'
t
'
'
'
'
'
|
1
1
!
|
'
'
'
'
|
|
|
|
'
‘
'
'
)
I
|
I
'
'
'
'
'
!
¢
!
}
y
)
)
'
)
I
1
I
|
I
'
|
'
§
¢
’
'
v
'
'
i
!
|
'
'
I
t
i
'
'
'
’
)
!
)
)
1
|
i

ANA
AQVOd]

/Z ‘914 0} uayj ‘|les lemsue 0} ydwold s}oa|as Jasn Ji
07 ‘O] 0} uayj ‘saqdxa Jawl} pjoy i AIJ

———ﬂ--------——---—--—--ﬂ-—--_-—---—ﬂ--------—-ﬁﬂ---I-——----------------—-------_-----

SVN

1431

N

CL6l

y

0161

d w>m>coo

labessawl

ploy

10} J9||eD
\Bunysanbal
obessaw
EIENETS

1sanball
TR

OO
d311vVO

NIV

0] abessawi

191[€9, 8L61l
!

<

_mmmmmmE
CINERENS

1/@5_‘

Aejay)

ied pioy o}
1sonbal anss|l

.
06L™a (15 '914))

I|1eo Jamsue 0} iJdwoud]

pue umopiunod Aeidsigl
!

~™ Jown} poy jog!
v061 i

2061 —~a |

(81 "O14 woi)}
I1eo pioy o3 indui saigsayl

QO INAITO
d311vO dd11v0



US 7,274,777 B2

Sheet 20 of 31

Sep. 25, 2007

U.S. Patent

O N O _ H_ 12 914 0} ﬂ 9z "9l 0} uay)
‘Pasdxa = ¥20|2 bujod |l

«——— 4§}
SN UO Hod 82I0A pue ) Jojjed usamjaq

UOIJO8UUOD JO JUBWYSI|(e}Sa ajeyl|ioe

I I
lijeo
0107 u %4 _‘ON\)’-mwmm_@m

ysuononsul
~—% jon1909Y

.__mo puss 0} "

|
\\ gSuononisul

0L0z eNss| "
'

- ul B B B B B S Al U BN IS D B R BF EE EE WS O T A A T A T I A S S A AR A D A A S G P T S T A I A T A W G a w E E E E A B e ak o ol R ae e R R AR S -Em

- ww vy 3 R K K B R N 3N N N B _RE N B E N 2 3 3§ R E B _X 3 §N N R B B N B _§ ¥ J N E_N_B E_N_B R _N B _E R BB N K B B i i e o e e B e e i

X N N N N W N N Y X R ¥ N %W ¥ N N K L E E K N ¥ K N N F N B F K N BN X ¥ ¥ N K K N _N_E_E_N_E_NK_N_B_N_ N N B N N B R Rl e e e e e e

L ¥ F R N ¥ R B ¥ N FE N E N B N ¥ ¥ ¥ B K N N R 3 J§ ¥ ¥ N N E R B N N N N K N N _RE K N N B B _NE E R _BE N _E_RB_BR_ N _JB B B N N B B B i i e i e e i i
LB N N B N N N N N N N N N N =N &N N =B B N N N B & B _J _J

fisanbal 0007
™)
8007 ¢ oood N

| ' m N OM

“ “ ' |80 puas 0} }sanbal anssil

“ |

“ “ m qoo\w/’xoo_o buijjod Bw“

| ' " !

" " m (61 D14 wou)y

! ' “ salidxa 1aun} ploHg

! ! m HO |

: : A (81 "1 woy)!

: I 2002 (INA) Irewadion o)

: . ' 11BD PUaS 03 1ndul m>_momw_.
4Svad WA 00 0)0, IN3ITO
LINGALNI dval SN AOVOT | SVN NIV 43 T1VO d311VO 43 11VO



US 7,274,777 B2

Sheet 21 of 31

Sep. 25, 2007

U.S. Patent

L¢ Old

40174

13ANHALNI

¢¢ Ol4 0

m ' m ; " m 19)jeal e

m “ m “ m 0] E_.co_a“ L\ m

w _ m i " ” Aonuo), _..

m _ m m m pduwoud m

" | cLlie " m L1z > oneoey

- ydwoud] o m “ m m : m

| fenuod) opessow . m m _ m

m Je oneol, ' m m _ m

. —lojuged . m m . m

. 0Lz lhiojydword ! m m . m

m oesousn : m m : m

| uonesipuyy m ' . w
onpoayl Mt “ i “ “ ! "

“ 90be | 901z m . m

_ . " " . "

" . " :o_Eo_E_.L\ m m ' m

: “ m >m>coo":o:omccoo _ m " m

m . m heo | m . m

m . m 0 UoneoIpul | m _ m

”  Y0LZ  pejelousg _ " m

, . “ . m m ! m
(02 914 wouy) . m m \ m

SIWQ UM UOISSSS d|S USIGe)S3 : m m “ m
" ’ “ “ “ "

m . m . m m . "

“ . “ . " : ! m

3SVvV4dQd IAIA 0 QO INJHO
dva SWAa - jovozn SN NIV 337IvD ¥ITWO  IFTIVO



US 7,274,777 B2

Sheet 22 of 31

Sep. 25, 2007

U.S. Patent

JINH3LNI

£¢ Old O} _
14 X4

45vad
dvadl

obessaw |lewadlon) l\
ejbip se wealsjp
2210A paziibip a10)Gl

weays! l\

3010A paziybip aAneoay!
!

SWA

A N B g S S NS G NS S U G NN SN . N BN BN BN AN A A G e o e el G AN GEEE B N O N B BED A BB B BB B e e e ol e Ee e e alle e oEs . N W R B R E B ¥ E N B N N N N BN N B B B N E N _E

weans! 0LcC

_
®0_0>— \
pozi)ibip,

AanuoDy
—Emm._“—w

\.Y_wo_g Bojeue
!

_Emm:m
—p 3©0I10A BOjeUE
9077 “m.>_momm
|
!
!
!
!
!
!
AN
Aovo3z1 SN NIV

CC Dl

00
43 11vVO

WO} Weal)s

!
9J10A mo_mcmul\

m . m
m . m
" ' “
m . m
m _ m
_ ! “
m _ m
" ! "
m ' m
m . "
“ . m
m . m
" . "
m ! m
| ' ;
m . m
m . m
" ' "
m . m
" : m
m weans v0cc
1 2D10A mo_mcm" A\ m
| Aanuoy m
“ ' “
m (LZy m
'Ol wouy m
m 18}jeol :

c0cc

=INERENY

00 INJIO
d311vVO d37T1vO



N3 U=y
‘NN Aoeba)

0] JaquIasgns
J0U S| 99|je3 J

US 7,274,777 B2

¥Z 9Old Gl uay]
‘A Aoebo)

0] Jaquasqns
S| 99||ed J

¢0¢dl

o

ot

T

&

o

|

= “ ANA

2 ' Aoebgj Oly

7o w 12quosqnsy g0¢e
m S| 93||edy
m Jaylaymi

S E-TVTITE T L

= : !

Wy “ '

N m Alenb

3 : m>_momm_.

/. '
S
“ !
: o0ee |
“ !
: l
m !
" |

1dN&ILNI

U.S. Patent

3Svdad
dv(1

juoijewojus

lag|eo

SWQA

:8 Aanb
3}e1auan)

ATA
ADVOT ]

O ulh e omls wlh G S B S R A N A O G G A O allh aae ol BEE BEE AEN AEE IS AEE GEE DD B R B A BN AN BN G g A GEE A D A ann alnh SN IS GBI BN I B B U BN GBI A I AN A T GE A B B B A S oI oI S A A s W S BN O B ol B kil

SVN

NIV

¢ 9l

R AR i O T O S S I B A I B D . O A A o A A A A - ol O B B A A A ol A A ol ol A A R A o AR G G A T A A A A e e G A A A G T B G G A B BN AR AR ol o o A A O A sl o miy snle e wlle A

)0,
d3 11O

0D AINJITO
d311vO J3T71VO



US 7,274,777 B2

Sheet 24 of 31

Sep. 25, 2007

U.S. Patent

1INAILNI

g ¢O¥C

(€2)
'Ol wou)y L&

uoljewuojull

a9|jeol

80¥¢

AN AIJ

|

laoion Bojeue Aaauo)
_
_
_
.

90VC (piepuess Jo Aejsudoud)

INIdA Buisn

laoi0n Bojeue o) abessawl
___mEmo_o> lenbip yaauo)

1281 44

¥

uocijewo}ul

I »{99]|ed a0y
EEmm

35vdd
dvdl

SING

CL2 Vypessaw

!
F J/EWaIOoN Se
19010A Dojeue

191015
.

o:uN-

_/ 120100 Bo|eue

-m>_moom

NA
ADVOd]

SVN

NIV

V¢ 9Ol

00
4d11VO

!
|
|
|
!
I
I
i
i
'
i
'
!
!
!
i
|
I
|
|
|
i
\
|
t
i
'
i
i
'
|
'
I
l
{
l
i
{
i
{
|
{
{
{
{
{
i
t
|
l
|
!
!
{
{
‘
§
{
{
i
i
1
!
|
!
|
|
(
|
1
i
i
|
'
|
|
|
|
!
|
|

!
l
(
i
|
‘
i
|
|
|
|
|
|
{
!
!
!
]
I
|
|
!
)
I
i
|
|
i
i
'
'
|
I
'
!
'
'
|
'
'
]
'
¢
t
'
1
!
!
\
‘
'
'
'
!
'
1
|
'
I
|
|
I
|
i
i
i
'
{
i
i
I
1
|
I
|
|
{
{
¢
{
'
'

)0 INJITO
d31v0O J3TIVO



US 7,274,777 B2

Sheet 25 of 31

Sep. 25, 2007

U.S. Patent

G¢ Ol

d5Svdd

JANALNI AV

SN

g e g T e ¥ ¥ %  §F ¥ F X § B B B W 3B N F 3 N B _J N N N

INA
AOVOI ]

SVN

(N3

JE !

yPIEMIO} O}
psuonanisul

80S7 jI°NSS|

O
-
Iy
N
-

NIV

hisanbal
EYNELEN

!
-
¢LGz peRqund
/'.mc_v._mzcouﬁ
fo] ||ed
loses|ay

!
0LGC

\, [suomoNAsul
TEIEREN

M - mEg N G N B G G G R N G N N R G A G R B B A B . G A e ke o NN I G A A A G i aae aam amm men i ol B O emls ol

Al SN ANy S wEE NN GEp U EEL AN BN GEN AED B Em Em e s ul s e wmie ol w0 aly ol G A G IR A

09 00
4 T1VO d311VO

1e38

piemuo} o) 1sanbal anssil

!
\ -
052

| I
(81 "OI4 WOl

€D

plemio) 0] indul aA192a Ml

'
NomN\\ :

IN3I'TO
43 11VO



US 7,274,777 B2

Sheet 26 of 31

Sep. 25, 2007

U.S. Patent

O
N
O

1LINSJLNI

45Svdd
dvQd

TR

!
IEWISDION}

lenbip)
abundx3l

ane0ay|l

llewaslond
enbip!
a|qe|lene

SWNAd

!
_ocm.m" A/

919¢

?09¢

NA
AOVO I

SVN

NIV

0}0
43 1T1VO

N3

0O
a4 1190

lewad1oA mau boTjl
!
!

¢19C TTNAL |

!
JIEWDDI0N

M3U,, US|E 3]eiaudn)y
!

809¢C ™A |
MOY mjwm_-

lewad|oA [e}BIp aAl@08Y,

"

909¢

¢09¢

(02 914 woi)l
salidxa yoo(ol

buijjod uaym __mEoo_o>.

[euBIp MaU 10} SING,

1ody
.

INAIO
43 1T1VO



US 7,274,777 B2

Sheet 27 of 31

Sep. 25, 2007

U.S. Patent

LC Dl

1dNHHLNI

45v4dd
dvd

SING

=
>

AIVOTT

SVN

1senball

aneoay!

90.L¢

NIV

SUCIIONJ}SU|

SAI808 Y

\\

0LLC

00
EERNELAS

UOIJO3UU0D }

8¢

r---------

J -

e R P it 3

e S o b e vl S SRR S R N W W WS B A BN N AN SR R G miy e e sy e war walr W e

0D
d411v0

uJaju| dn-jeip 10auuodsiQ

Oli4 0]

NF\.NI\\

LUOISS3S }Jaulalu|
dn-|eip ﬂomccoom_v"
O} SuOHoNJIsUl anss|y

20,z —" "
'
V0L~ |

€38

lamsue 0} 1sanbai anss|

c0.LC i
X
(61 "Ol4 Woujy

d0 !

8l ‘Ol4 woul
I1eo Jamsue o}l

Jndut ®>_momm“

INJITO
44 T1VO



US 7,274,777 B2

Sheet 28 of 31

Sep. 25, 2007

U.S. Patent

8¢ Ol

13INHSLNI

45Svdd
dvaT

SNA

NA
AIDVOIT

SVYN

N
A"“‘%
N

(22}

'Ol4 wouy)
99||eo

0} 19||eo
Wwoly ||ed

9sea|al Ojy
sSuoljonJjsuly

aNnss)

N4

—

!
0O

NIV

EEREA4S

99||ed 0} ||BeD
joseslay

T

9082

Isuoionssul
baneoay

N

08¢

Mk mim AN O A W DB DB B AN AN b o B B O R R e o e e A e ol S BN BEE B BN BN A S R A B e AN O gl N ol Al ol i NN NN I NN N NN BN A B BN G BN G O G B B I AN O B A G A . B T A A BN A U B A O
O O O S R B O ah ol e e e S O O G e e A - B - O O s e e e B S B S A A O O A A A G A AN A AN S I T A o A ks AN M A B A ol AN AN e A e e e e A AR O M 2 E

0O LNIITO
a3 11vo  3JTIVO



US 7,274,777 B2

Sheet 29 of 31

Sep. 25, 2007

U.S. Patent

6C Ol

c06¢C

P06<C

906C

19qWINN JajIen

swieN Jsjjen

18||en buiwoouy



¢00¢

810¢€

US 7,274,777 B2

Sheet 30 of 31

1aqUINN J3)1eD
900¢ ?00¢

19||en buiwoou)

Z10¢€ 010¢
_ dieH ’ A abeue

Sep. 25, 2007

U.S. Patent

4409

swep Ja||en

800€
boqed

buiiepn (1D 1sulsiu



US 7,274,777 B2

Sheet 31 of 31

Sep. 25, 2007

U.S. Patent

L€ Ol

cOlE

L€ )18 . .

#|||w| Jaquunp J3jjen g ‘awiepN Jajjen
90LE

y0LE€
PIOH UQ S! J9j|e) Bulwoouj

cLit OLLE Q0L
H MO aBeuey 607 11eD

buniepn |[€D 19UISIU|




UsS 7,274,777 B2

1

SUBSTANTIALLY SYNCHRONOUS DEPOSIT
OF MESSAGES INTO MULTIPLE
COMMUNICATION MODALITIES

FIELD OF THE INVENTION

The present disclosure relates generally to communica-
tions and, more particularly, to communications 1n multiple
communication modalities.

BACKGROUND

Recently, email and instant messaging (IM) have become
commonplace in digital communications. Additionally, cel-
lular telephones have also become ubiquitous in society.
Thus, many people carry multiple devices, such as cellular
telephones, email-enabled personal digital assistants
(PDAs), etc. 1n order to keep abreast of all of their incoming
communications.

In an eflort to integrate these various communication
systems (e.g., public switched telephone network (PSTN)
systems, cellular telephone systems, email systems, etc.),
various vendors have created “unified messaging systems.”
Those unified messaging systems provide a centralized
repository, which stores messages such as, for example,
telephone calls, email messages, etc. The centralized storage
of messages provides users access to various communication
modalities (e.g., email, voicemail, etc.) through a single user
interface.

Unfortunately, the integration of the various communica-
tion systems comes at a significant cost to the vendors
because, typically, the integration requires vendors to
modity the various individual communication systems. For
example, 1n order to create a unified messaging system that
1s compatible with both email and telephony, both the
underlying architectures of the telephone system and email
system are modified as the unified messaging platiform 1s
constructed. The modification of the underlying component
systems results 1n a complex architecture that i1s susceptible
to communication errors.

Thus, a heretofore-unaddressed need exists in the industry
to address the aforementioned deficiencies and 1nadequa-
CIEs.

SUMMARY

The present disclosure provides systems and methods for
storing messages using multiple commumication modalities.

Briefly described, 1n some embodiments, among others, a
first communication 1s received from a first communication
system. The first communication system 1s configured to
communicate using a first standard communication protocol.
The first communication 1s converted to a second commu-
nication, which 1s compatible with a second standard com-
munication protocol. The first communication and second
communication are separately stored. In some embodiments,
among others, the first communication and the second
communication are stored substantially synchronously at
two separate communication systems.

Other systems, devices, methods, features, and advan-
tages will be or become apparent to one with skill in the art
upon examination of the following drawings and detailed
description. It 1s mtended that all such additional systems,
methods, features, and advantages be included within this
description.
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2
BRIEF DESCRIPTION OF THE DRAWINGS

Many aspects of the disclosure can be better understood
with reference to the following drawings. The components
in the drawings are not necessarily to scale, emphasis instead
being placed upon clearly illustrating the principles of the
present disclosure. Moreover, in the drawings, like reference
numerals designate corresponding parts throughout the sev-
eral views.

FIG. 1 1s a block diagram showing component architec-
ture for a computer that has a callee client, as shown 1n FIG.
2.

FIG. 2 1s a block diagram showing various system com-
ponents associated with multiple communication modalities.

FIG. 3 1s a flowchart showing 1nitial steps of an embodi-
ment 1 a process for setting up a user interface at the
computer of FIG. 1.

FIG. 4 1s a flowchart showing an embodiment of a process
continuing from FIG. 3.

FIG. 5 1s a flowchart showing an embodiment of a process
continuing from FIG. 4.

FIG. 6 1s a flowchart showing an embodiment of a process
continuing from FIG. 3.

FIG. 7 1s a flowchart showing an embodiment of a process
continuing from FIG. 6.

FIG. 8 1s a diagram showing an embodiment of a user
interface that can be presented to a user during the setup
process of FIGS. 3 through 7.

FIG. 9 1s a diagram showing an embodiment of another
user 1interface that can be presented to a user during the setup
process of FIGS. 3 through 7.

FIG. 10 1s a diagram showing an embodiment of another
user 1interface that can be presented to a user during the setup
process of FIGS. 3 through 7.

FIG. 11 1s a diagram showing an embodiment of another
user 1interface that can be presented to a user during the setup
process of FIGS. 3 through 7.

FIG. 12 1s a diagram showing an embodiment of another
user interface that can be presented to a user during the setup
process of FIGS. 3 through 7.

FIG. 13 1s a diagram showing an embodiment of another
user interface that can be presented to a user during the setup
process of FIGS. 3 through 7.

FIG. 14 1s a diagram showing an embodiment of another
user 1interface that can be presented to a user during the setup
process of FIGS. 3 through 7.

FIG. 15 1s a diagram showing an embodiment of another
user 1interface that can be presented to a user during the setup
process of FIGS. 3 through 7.

FIG. 16 1s a data flow diagram showing one embodiment,
among others, of an 1nitial stage of the flow of data between
the various system components of FIG. 2 for Internet call
waiting (ICW).

FIG. 17 1s a data flow diagram showing an embodiment
ol a process continuing from FIG. 16.

FIG. 18 1s a data flow diagram showing an embodiment
ol a process continuing from FIG. 17.

FIG. 19 15 a data flow diagram showing one embodiment,
among others, of the flow of data between the various
system components ol FIG. 2 when a callee places a caller
on hold, as shown in FIG. 18.

FIG. 20 1s a data flow diagram showing an embodiment
of a process continuing from FIG. 18 or 19.

FIG. 21 1s a data flow diagram showing an embodiment
of a process continuing from FIG. 20.

FIG. 22 1s a data flow diagram showing an embodiment
ol a process continuing from FIG. 21.
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FIG. 23 1s a data flow diagram showing an embodiment
ol a process continuing from FIG. 22.

FIG. 24 1s a data flow diagram showing an embodiment
of a process continuing from FIG. 23.

FI1G. 25 15 a data flow diagram showing one embodiment,
among others, of the flow of data between the various
system components of FIG. 2 when a callee forwards an

incoming call from a caller to another telephone number, as
shown 1n FIG. 18.

FIG. 26 1s a data flow diagram showing an embodiment
of a process continuing from FIG. 20.

FI1G. 27 1s a data flow diagram showing another embodi-
ment, among others, of the tlow of data between the various
system components of FIG. 2 when a callee answers an
incoming call from a caller on hold, as shown 1n FIGS. 18

and 19.

FIG. 28 1s a data flow diagram showing an embodiment
ol a process continuing from FIG. 27

FIG. 29 15 a diagram showing an embodiment of a user

interface that can be presented to a user during the process
shown 1n FIGS. 18 through 28.

FIG. 30 1s a diagram showing an embodiment of another
user 1nterface that can be presented to a user during the

process shown 1 FIGS. 18 through 28.

FIG. 31 1s a diagram showing an embodiment of another
user interface that can be presented to a user during the

process shown i FIGS. 18 through 28.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

L1

Reference 1s now made 1n detail to the description of the
embodiments as illustrated in the drawings. While several
embodiments are described in connection with these draw-
ings, there 1s no itent to limit the disclosure to the embodi-
ment or embodiments disclosed herein. On the contrary, the
intent 1s to cover all alternatives, modifications, and equiva-
lents.

Unlike many known systems and methods associated with
unified messaging, the approaches presented herein provide
systems and methods for integrating different communica-
tion modalities without substantially modifying existing
communication systems. In some embodiments, among oth-
ers, the integration 1s accomplished through a messaging
server that provides the interface between the various com-
munication modalities. Thus, rather than modifying the
operation of the different modalities and constructing a new
integrated system, the messaging server converts commu-
nications from one communication modality to another,
thereby providing a simpler approach to integrating diflerent
communication modalities. As non-limiting examples, the
communication modalities may include public switched
telephone network (PSTN) telephony, email, instant mes-
saging (IM), Internet call waiting (ICW), satellite telephony,
cellular telephony, legacy voicemail, and many more.

Thus, 1n some embodiments, among others, legacy voice-
mail systems can be integrated with Internet-based commu-
nication systems without significant modification to either
the legacy voicemail systems or the Internet-based commu-
nication systems. For those embodiments, the messaging
server 1s configured to receive Internet-based communica-
tions and convert the Internet-based communications 1nto
legacy-voicemail-compatible communications. Similarly,
the messaging server, for those embodiments, 1s configured
to convert legacy voicemail messages and commands 1nto
Internet-compatible signals.
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In other embodiments, among others, Internet call waiting,
(ICW) systems can be imtegrated with legacy voicemail
systems. The integration between legacy voicemail and ICW
permits the ICW systems to deposit voicemail messages into
the legacy voicemail systems and, also, to extract messages
from the legacy voicemail systems.

In yet other embodiments, among others, the ICW sys-
tems can be configured to include digital voicemail stores
that store voicemail messages that are portable over the
Internet. The integration of the legacy voicemail systems
with the digital voicemail stores permits synchronous stor-
age and extraction ol voicemail messages from both the
legacy voicemail systems and Internet-based systems. Thus,
a user can avoid the mconvenience of checking for the same
message at multiple platforms.

While specific communication modalities are used to
illustrate the systems and methods in the several embodi-
ments described below, 1t should be appreciated that the
specific embodiments are provided for illustrative purposes,
and are not mntended to be limiting. For example, while
legacy voicemail systems and ICW systems are shown 1n
great detail with reference to FIGS. 1 through 31, 1t should
be appreciated that the legacy voicemail system 1s an
example of one communication system that 1s configured to
communicate using a specified protocol. Since legacy voice-
mail systems have existed since 1979, and are known to
those having skill 1n the art as evidenced by U.S. Pat. No.
4,371,752, the original voicemail patent 1ssued to Matthews
et al., only cursory descriptions of voicemail are provided
when relevant.

Since protocols for accessing voicemail messages from
legacy voicemail systems are relatively well-established, 1t
should be appreciated that the protocol associated with
legacy voicemail 1s an example of a standard communica-
tion protocol. Likewise, 1t should be appreciated that the
ICW system 1s an example of another communication sys-
tem that i1s configured to communicate using a different
specified protocol. In that regard, the established protocol
associated with ICW 1s an example of another standard
communication protocol. Specifically, with reference to
ICW, the protocol may include both Internet-based protocols
and PSTN-telephony-based protocols, since ICW has both
an Internet component and a PSTN component.

FIG. 1 1s a block diagram showing component architec-
ture for a computer, which can be one embodiment, among
others, of a callee client 202 that interfaces a user (not
shown) to multiple communication modalities. As shown 1n
FIG. 1, the callee client 202 includes a processor 105 and
memory 110, which are both electrically coupled to a local
interface (or bus) 125. The callee client 202 of FIG. 1 also
includes a network interface 145 coupled to the bus 125. The
network interface 145 permits the callee client 202 to
communicate across a network (not shown 1n FIG. 1) with
other network devices (not shown i1n FIG. 1) that may be
communicatively coupled to the network.

In some embodiments, the callee client 202 can also
include input/output (I/0) devices 140 such as a keyboard,
mouse, monitor, or other known I/O devices. Additionally,
the callee client 202 can include a local storage device 135
such as, for example, a hard disk. Moreover, the callee client
202 can also include expansion slots 130 to accommodate,
for example, plug-and-play devices or peripheral component
interconnect (PCI) devices. Since 1/O devices 140, local
storage devices 135, and expansion slots 130 are known to
those having skill i the art, further discussion of these
components 1s omitted here. Additionally, since the interac-
tion among these components within a computer are known
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to those of skill in the art, further discussion of the internal
computer architecture 1s omitted here.

In one embodiment, among others, the memory 110
includes the operating system 115 and an Internet call
waiting (ICW) client application 120. The ICW client appli-
cation 120 enables the callee client 202 to handle incoming
telephone calls to a particular public switched telephone
network (PSTN) line when a modem a user 1s accessing a
dial-up Internet service over the same PSTN line. Conven-
tional ICW applications are known to those having skill in
the art, as evidenced by U.S. Pat. No. 5,805,587, having the
title “Call Notification Feature for a Telephone Line Con-
nected to the Internet” by Norris el al., which 1s incorporated
herein by reference 1n 1ts entirety. Hence further discussion
of conventional ICW applications 1s omitted here.

The ICW client application 120 of FIG. 1, however,
unlike conventional ICW applications, provides a setup
“wizard” that streamlines the setup process with minimal
user 1nput. An example embodiment, among others, of the
setup wizard are shown with reference to FIGS. 3 through 15
below.

Once a user has set up the ICW application 120 and
logged 1n at the callee client 202 using a dial-up connection
over a PSTN telephone line, the ICW application 120
provides various alerts and/or notifications to the user,
thereby apprising the user of incoming telephone calls over
the same PSTN telephone line. As described below with
reference to FIGS. 16 through 31, the user can provide one
or more responses to the alerts and/or notifications, which,
in turn, results 1 a different handling of the incoming
telephone call. Unlike standard systems, however, the han-
dling of the calls, 1n some embodiments, involves multiple
communication modalities with different communication
protocols. Specifically, multiple communication modalities
are accessed without substantially altering the communica-
tion protocols for those communication modalities. In a
preferred embodiment, among others, the communication
protocols and communication systems are left undisturbed,
thereby preserving the stability of the underlying commu-
nication systems and the robustness of the communication
protocols. Rather than altering known systems and proto-
cols, an additional translator interfaces the undisturbed com-
munication systems and translates between the known pro-
tocols.

As described below, 1n some embodiments, the translator
1s 1implemented as a messaging server that 1s communica-
tively coupled to the various communication systems. The
messaging server 1s configured to receive data and/or com-
mands using one protocol for one communication system
and convert the data/commands into another protocol for
another communication system. By having such a messag-
ing server, multiple communication modalities can be nte-
grated 1n a modular fashion. Thus, 1n the future, 11 additional
communication modalities are developed, those communi-
cation modalities can be seamlessly integrated with the
existing communication modalities by reconfiguring the
messaging server to accommodate the new communication
modality. In other words, rather than reconstructing an entire
communication system, as 1n some unified messaging sys-
tems, the different communication modalities can be inte-
grated by modilying the messaging server. An embodiment
of a system having a messaging server 1s shown with
retference to FIG. 2, while embodiments of the operation of
the messaging server are shown with reference to FIGS. 16
through 31.

FIG. 2 15 a block diagram showing various system com-
ponents associated with multiple communication modalities.
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As shown i FIG. 2, one embodiment, among others,
includes a public switched telephone network (PSTN) 204,
an advanced intelligent network (AIN) intranet 220, a mes-
saging network intranet 228, and the Internet 216, which are
networks that are familiar to those having skill in the art. As
known 1n the art, the AIN intranet 220 can include an
Internet gateway 222, which facilitates communications
between the AIN intranet 220 and various Internet-compat-
ible components. The Internet gateway 222 1s also commu-
nicatively coupled to the SCP 224, thereby eflfectively pro-
viding a communication pathway between the SCP 224 and
various Internet-based communication systems.

As further known to those having skill in the art, the
PSTN 204 can include a caller central oflice (CO) 208 and
a callee CO 206, which are communicatively coupled to a
caller telephone 210 and the callee client 202, respectively.
The callee CO 206 and the caller CO 208 are communica-
tively coupled to each other, thereby providing a commu-
nication connection between a caller at the caller telephone
210 and a callee at the callee client 202. Since the operating
protocols of the PSTN 204 are known in the art, only a
truncated discussion of the PSTN 204 components 1s pro-
vided when appropriate.

In addition to these (and possibly other) networks, the
embodiment of FIG. 2 includes various components such as,
for example, a lightweight directory access protocol (LDAP)
database 232 and a legacy voicemail repository 230 (also
referred to as a legacy voicemail mailbox), which are both
communicatively coupled to the messaging network intranet
228. The legacy voicemail repository 230, in some embodi-
ments, 15 a component part of an entire legacy voicemail
system. Since LDAP databases 232 and legacy voicemail
systems are known 1n the art, only a truncated discussion of
these components 1s provided when appropriate.

The callee CO 206 and the caller CO 208 are communi-
catively coupled to an S57 network 212, which uses a
signaling system 7 (SS7) telephony protocol, as known 1n
the art. The SS87 network 212 1s communicatively coupled to
a service control point (SCP) 224. Since the S5’/ telephony
protocol and the operation of the SCP 224 are known in the
art, only a truncated discussion of SS7 network 212 and the
SCP 224 1s provided when appropriate.

So far, with the exception of the callee client 202, the
components discussed above with reference to FIG. 2 are
standard network components. In various embodiments, the
standard components are substantially unmodified. In this
regard, throughout this disclosure, the term “standard”
implies that the system, protocol, modality, or other com-
ponent operates 1 accordance with known standards and
protocols, with little or no modification. Since these standard
systems, protocols, modalities, and/or other components and
their respective operations are known to those having skill 1n
the art, only cursory descriptions of the standard systems,
protocols, modalities, and/or components are provided when
relevant. Also, 1t 1s intended that “standard™ encompass any
future technologies that may be adopted as a standard or
convention.

In a preferred embodiment, among others, the standard
components are wholly unaltered, thereby maintaining the

inherent stability and robustness of these components. Thus,
for some embodiments, the caller CO 208, the callee CO

206, SS7 network 212, the SCP 224, the caller telephone
210, the AIN intranet 220, the messaging network intranet
228, the Internet gateway 222, the PSTN 204, the legacy
voicemail repository 230, and the LDAP database 232
operate without any modifications to their communication
protocols.
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In addition to the standard components, some embodi-
ments, among others, include an internet Internet call wait-
ing (ICW) service package application (SPA) 226, which 1s
a corresponding server component to the ICW client appli-
cation 120 of FIG. 1. The ICW SPA 226 1s communicatively
coupled to the SCP 224. The ICW SPA 226 1s configured to
receive various requests from the ICW client application
120. For example, when the callee client 202 receives an
incoming telephone call while a user 1s logged onto a dial-up
Internet connection, the ICW client application 120 prompts
the user to dispose of the incoming telephone call by
providing one or more selections to the user. In response to
the user’s mput, the ICW client application 120 1ssues one
or more requests to the ICW SPA 226. The ICW SPA 226
then issues instructions (or commands) to the SCP 224,
which correspond to the request by the ICW client applica-
tion 120. The SCP 224, 1n response to the mstructions from
the ICW SPA 226, conveys the mnstructions to the callee CO
206 so that the callee CO may dispose of the telephone call
in an appropriate manner. Various embodiments of the call
disposition are shown with reference to FIGS. 16 through
31.

The call dispositions are also handled by a network access
server (NAS) 218 1n conjunction with the callee CO 206. In
some embodiments, the NAS 218 also provides session
initiation protocol (SIP) server 218 capabilities. Thus, FIG.
2 shows a single NAS/SIP server 218, rather than separating
the two conceptually distinct server functions. However, for
convenience, the NAS/SIP server 218 1s referred to herein
simply as the NAS 218.

The NAS 218 includes an analog communications port
that 1s coupled to both the caller CO 208 and the callee CO
206. In some embodiments, the analog communications port
1s configured as a voice port for transmitting and receiving
analog voice signals. The analog communications port per-
mits the NAS 218 to receive analog voice signals from, and

transmit analog voice signals to, the caller CO 208 and the
callee CO 206. The NAS 218 i1s also communicatively

coupled to the DMS 214 through the Internet 216, thereby
permitting communication between the caller CO 208 and
the DMS 214 through NAS 218 and the Internet 216. In
addition to the analog voice communications port, the NAS
218 also 1ncludes a digital voice communications port. The
digital voice communications port 1s coupled to the Internet
216, thereby permitting digital communications between the
NAS 218 and other components that may be connected to
the Internet 216. Since the NAS 218 1s amenable to both
digital and analog commumnications, the NAS 218 includes
both digital-to-analog (D/A) conversion capabilities as well
as analog-to-digital (A/D) conversion capabilities. Since
various D/A and A/D conversion approaches are known in
the art, further discussion of D/A and A/D 1s omitted here.

In addition to the ICW SPA 226 and the NAS 218, the
embodiment of FIG. 2 further includes a digital messaging
server (DMS)/SIP server 214. For convenience, the DMS/
SIP server 214 1s referred to herein simply as “DMS” 214.
The DMS 214 1s communicatively coupled to both the
Internet 216 and the legacy voicemail repository 230 (also
referred to simply as legacy VM). In one embodiment,
among others, the DMS 214 1s coupled to the legacy VM
230 through the messaging network intranet 228.

The DMS 214, 1n some embodiments, among others, 1s
configured to generate a temporary digital mailbox, which
provides a convenient holding space for digital messages as
they are being conveyed from one communication system to
another communication system. In a preferred embodiment,
among others, the DMS 214 1s configured to generate a
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temporary digital voicemail store that stores a digital voice-
mail message for further processing.

For those embodiments 1n which the DMS 214 generates
a digital voicemail store, a mechanism exists for correlating
a callee’s telephone number and the callee’s Internet
address. Thus, when a user’s Internet connection prema-
turely disconnects prior to conveying the digital voicemail
message to the callee client 202, 1t 1s possible that a new
Internet address 1s assigned to the callee when the callee
reconnects to the Internet. Thus, 1t 1s possible that a particu-
lar digital voicemail message may be associated with a
constantly-changing Internet address. As one can see, this
becomes problematic when the digital voicemail message 1s
to be delivered to a particular callee client 202 over the
Internet 216, and the Internet address of the callee client 202
may vary over time.

In order to remedy this problem, when a digital voicemail
message 1s stored in the temporary digital voicemail store,
that digital voicemail message should be correlated to a
stationary or non-varying reference. In a preferred embodi-
ment, among others, that non-varying reference may be a
user’s 10-digit telephone number. Since the user’s 10-digit
telephone number will be constant regardless of the Internet
address from which the user logs in, by correlating the
digital voicemail message to the user’s 10-digit telephone
number, that digital voicemail message can be delivered to
the user’s callee client 202 regardless of how oiften the
Internet address may change.

Thus, 1 operation, the DMS 214 receives a digital
voicemail message that 1s directed to a particular recipient.
Substantially synchronously, the DMS 214 creates a digital
voicemail store to store the digital voicemail message. The
10-digit telephone number (or other non-varying informa-
tion) 1s incorporated into the digital voicemail store to
identify the digital voicemail store as belonging to the
recipient.

Once the digital voicemail message has been downloaded
to the callee client, as described, for example, in FIG. 26, the
digital voicemail store may be destroyed or deleted in order
to free up storage space on the DMS 214. In other words, the
digital voicemail store, in some embodiments, appear and
disappear as needed, thereby conserving storage space at the
server. This type ol appearing/disappearing temporary digi-
tal voicemail store provides a streamlined approach to
conveying messages {rom one communication system to
another communication system.

The DMS 214, 1n conjunction with the NAS 218, converts
signals (e.g., messages, commands, etc.) from one commu-
nication protocol to another communication protocol. For
example, the DMS 214 and the NAS 218 can be configured
to convert analog signals, which originate from the PSTN
204, to digital signals, which are conveyed to various
Internet-compatible systems. In one specific example, the
NAS 218 may receive an analog voice signal from the caller
CO 208 and digitize the analog voice signal. The digitized
signal may then be conveyed to the DMS 214 with an
indication that the digitized signal originated from the caller
CO 208. The DMS 214 may receive the digitized signal from
the NAS 218 and, upon receiving the signal and the appro-
priate indication of origin, convert the digitized signal 1nto
various Internet-compatible data, such as, for example, an
attachment to an email message, an attachment to an instant
messaging (IM) message, a digital voice stream using voice-
over-Internet protocol (VoIP), or a variety of other Internet-
compatible data streams. If the digitized signal 1s converted
to VoIP data stream, then the VoIP data stream can subse-
quently be stored 1n a digital voicemail store and/or trans-
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mitted in near real-time over the Internet 216. If the digitized
signal 1s attached to an email message, then the email
message can subsequently be transmitted to an email recipi-
ent. Similarly, 1f the digitized signal can be transmitted over
IM, in accordance with known IM protocols. FIGS. 16
through 31 show embodiments that employ Internet call
waiting (ICW). Thus, FIGS. 16 through 31 shows an
example of mntegration between PSTN-telephony-based pro-
tocols and known ICW protocols.

FIGS. 3 through 7 are tlowcharts showing an embodiment
ol a process lor setting up a user interface at the computer
of FIG. 1, while FIGS. 8 through 15 are diagrams showing
embodiments of user interfaces that can be presented to a
user during the setup process of FIGS. 3 through 7. The user
interface (not shown) provides an interface for accessing
multiple communication modalities. In some embodiments,
the multiple communication modalities can be accessed
substantially synchronously. The embodiment of FIGS. 3
through 15 provide a streamlined approach to setting up the
ICW client application 120 with very little user input. In
other words, the setup process 1s mostly automated, thereby
reducing potential user error.

As shown 1n FIG. 3, upon loading 1nstallation (or setup)
software for ICW onto a user’s computer (or the callee client
202), the ICW setup software 1s launched (302). Upon
launching (302) the ICW setup software, a message 1s
displayed (304) to the user to indicate that the system
settings are being checked. The indication may appear
similar to the display shown 1n FIG. 8.

Upon displaying (304) the message, the callee client 202
determines (306) whether or not the modem line attached to
the callee client 202 1s being used. IT the callee client 202
determines (306) that the modem line (1.e., the PSTN
telephone line connected to the modem) 1s being used, then
the callee client 202 displays (308) an error message indi-
cating that the modem line 1s in use. That error message
1002 may appear similar to that shown 1n FIG. 10, which
requests the user to acknowledge the error message. The
callee client 202 waits for a user mput and, in response to
receiving (309) the user mput, displays (310) an exit con-
firmation screen 902 similar to that shown i FIG. 9. The
ex1t confirmation screen 902 provides a selection 904 to exit
and, also, a selection 906 to not exit. When the user provides
a selection, the callee client 202 receives (312) the selection
and determines (314) whether or not the user has chosen to
exit the setup process. It the user has chosen to exit the setup
process, then the setup process ends. If, however, the user
has chosen not to exit the setup process (e.g., the modem line
has been relinquished and the user wishes to continue the
setup), then the callee client 202 again displays (304) the
message 1indicating that system settings are being checked,
and the process repeats 1tself.

If the callee client 202 determines (306) that the modem
line 1s not 1n use, then the callee client 202 further deter-

mines (316) whether or not a termination attempt trigger
(TAT) for ICW 1s provisioned on the modem line. If the

callee client 202 determines (316) that the TAT for ICW 1s
not provisioned on the modem line, then the callee client 202
displays (318) an error message indicating that ICW 1s not
provisioned on the modem line. In some embodiments, the
error message 1102 may be similar to that shown in FIG. 11.
Upon displaying (318) the error message, the process ends.
I1 the callee client 202 determines (316) that the modem line
1s provisioned with the TAT for ICW, then the process
continues to FIG. 4.

As shown 1n FIG. 4, the callee client 202 further deter-

mines (402) whether or not call waiting 1s available on the
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modem line. If the callee client 202 determines (402) that
call waiting 1s available on the modem line, then the callee
client 202 stores (404) information, which reflects that call
waiting 1s available on the modem line. This information 1s
later used when setting up the dial string for dial-up access
to various Internet service providers (ISPs).

If the callee client 202, however, determines (402) that
call waiting 1s not available on the modem line, then the
callee client 202 stores (404) information, which reﬂects that
call waiting 1s not available on the modem line. This
information 1s later used when setting up the dial string for
dial-up access to various Internet service providers (ISPs).
Then the callee client 202 further determines (406) whether
or not dial access 1s configured on the modem line. In other
words, the callee client 202 determines (406) whether or not
the user has provided dial-up information for one or more
ISPs. This 1s done, 1n some embodiments, by accessing
registry information on the callee client 202, which 1s
indicative of the various system settings for the callee client
202. Upon accessing the registry settings, 11 the callee client
202 determines (406) that no dial-up information has been
provided, then the callee client 202 stores (408) ind

'ormation
indicating that no dial access 1s configured. This 1n:

'ormation
1s subsequently used to provide an interface for the user to
input dial-up mformation and for updating the registry.

If the callee client 202 determines (406) that dial access
1s configured, then the callee client 202 further determines
(410) whether more than one dial access number 1s avail-
able. More than one dial access number may be available 1f
the user 1s a subscriber to more than one ISP. I the callee
client 202 determines (410) that more than one dial access
number 1s available, then that information 1s stored (414).
Conversely, 1f the callee client 202 determines (410) that
only one dial access number 1s available, then that informa-
tion 1s stored (412). Upon storing (412 or 414) the appro-
priate information, the process continues to FIG. 5.

As shown 1n FIG. 5, an opening page 1202, similar to that
shown 1 FIG. 12, 1s displayed (502) to the user at the callee
client 202. In some embodiments, the opening page 1202
includes an option 1206 to cancel the setup process and,
also, an option 1204 to continue the setup process. When the
user selects one of the options, the callee client 202 receives
(504) the user input and determines (506) whether or not the
setup process should continue. If the callee client 202
determines (506) that the setup process should not continue,
then the callee client 202 prompts the user to confirm the
cancellation and determines (508) whether or not to exit the
setup process. The prompt may be provided at a user
interface 902 similar to that shown 1n FIG. 9. If the termi-
nation of the setup process has been confirmed, then the
setup process ends. However, 1f the termination of the setup
process has not been confirmed, then the callee client 202
displays (502) the opening page 1202, and the process
repeats from the displaying (502) of the opening page.

If the callee client 202 determines (506) that the setup
process should continue, then an end-user license agreement
(EULA) 1302, similar to that shown 1n FIG. 13, 1s displayed
(510) to the user. The EULA 1302 provides a selection 1304
to either accept the terms of the EULA 1302 or decline the
terms of the EULA 1302. When the user provides a selec-
tion, the callee client 202 receives (512) the selection and
determines (514), from the selection, whether or not the user
has accepted the terms of the EULA 1302.

I1 the user has not accepted the terms of the EULA 1302,
then a notice 1s displayed (516) to the user, which indicates
that the user must accept the terms of the EULA 1302 in
order to install the product. Thereatter, the callee client 202
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receives (518) input, which indicates whether or not the user
wishes to continue the setup process. In response to the user
input, the callee client 202 determines (520) whether or not
the process should continue. If the callee client 202 deter-
mines that the process should continue, then the EULA 1302
1s, again, displayed (510) to the user, and the process
continues from the displaying (510) of the EULA 1302. If
the callee client 202 determines (520) that the user has
chosen to exit the setup, then the callee client 202 displays
(522) the exit confirmation screen 902 and, again, receives
(524) a user’s selection. Thereafter, the callee client 202
determines (526) whether or not the user has confirmed the
termination of the setup process. If the user has confirmed
the termination of the setup process, then the setup process
ends. If, however, the user has not confirmed the termination
of the setup process, then the EULA 1302 1s, again, dis-
played (510) to the user, and the process continues from the
displaying (510) of the EULA 1302.

When the EULA 1302 has been displayed (510) to the
user, and callee client 202 determines (514 ) that the user has
accepted the terms of the EULA 1302, then the process
continues to FIG. 6. As shown 1n FIG. 6, the callee client 202
displays (602) an input screen 1402 for call-forwarding
telephone numbers, similar to that shown 1 FIG. 14. As
shown 1n FIG. 14, the mput screen 1402 includes input areas
1404a . . . 1404e for names and, also, corresponding input
arcas 1406a . . . 1406¢ for telephone numbers that corre-
spond to the names.

When the user provides those numbers, the callee client
202 recerves (604) the call-forwarding telephone numbers
and stores (606) the numbers. Thereafter, the callee client
202 determines (608) whether or not the stored information
from FIG. 4 retlects that dial access has been provisioned. If
the stored mformation reflects that no dial access numbers
are available, then the callee client 202 queries (610) the
user for one or more dial access numbers. When the user
provides the dial access number(s), the callee client 202
receives (612) those numbers, and the process continues to
FIG. 7. If the stored information retflects that one or more
dial access numbers are available, then the process continues
directly to FIG. 7.

As shown 1n FIG. 7, the callee client 202 determines (702)
whether or not the stored in formation from FIG. 4 retlects
that only one dial access number 1s available. If the infor-
mation retlects that only one dial access number 1s available,
then the callee client further determines (704) whether the
stored information from FIG. 4 reflects that call waiting 1s
available on the modem line. If call waiting 1s available on
that line, then a duplicate dial string 1s provisioned (706)
with both ICW and call-waiting-cancellation feature codes.
Thereatter, a message 1502, similar to that shown in FIG.
15, 1s displayed (716), which indicates that the setup process
1s complete, and the ICW client application 120 1s then
launched (718) at the callee client 202. Once the ICW client
1s launched (718) the process continues to FIG. 16.

If the information reflects that only one dial access
number 1s available and call waiting 1s not available on the
modem line, then a duplicate dial string 1s provisioned (708)
with only the ICW feature code. Thereafter, a message 1502,
similar to that shown 1n FIG. 15, 1s displayed (716), which
indicates that the setup process 1s complete, and the ICW
client application 120 is then launched (718) at the callee
client 202. Once the ICW client 1s launched (718) the
process continues to FIG. 16.

If the mnformation reflects that more than one dial access
number 1s available, then the callee client further determines
(710) whether the stored information from FIG. 4 reflects
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that call waiting 1s available on the modem line. If call
waiting 1s available on that line, then duplicate dial strings
for all of the stored numbers are provisioned (712) with both
ICW and call-waiting-cancellation feature codes. Thereatter,
a message 1502, similar to that shown i FIG. 15, 1s
displayed (716), which indicates that the setup process is
complete, and the ICW client application 120 is then
launched (718) at the callee client 202. Once the ICW client
1s launched (718) the process continues to FIG. 16.

If the mformation reflects that more than one dial access
number 1s available and call waiting 1s not available on the
modem line, then duplicate dial strings for all of the stored
numbers are provisioned (714) with only the ICW {feature
code. Thereafter, a message 1502, similar to that shown 1n
FIG. 15, 1s displayed (716), which indicates that the setup
process 1s complete, and the ICW client application 120 1s
then launched (718) at the callee client 202. Once the ICW

client 1s launched (718) the process continues to FIG. 16.

FIGS. 16 and 17 are data flow diagrams showing one
embodiment, among others, of the flow of data between the
various system components of FIG. 2 for Internet call
waiting (ICW), while FIGS. 29 through 31 are diagrams
showing embodiments of user interfaces that can be pre-
sented to a user during the process shown in FIGS. 18
through 28. Specifically, FIG. 16 1s a data flow diagram
showing a connection to the Internet from a callee client 202
with the ICW client application 120 installed, and FIGS. 17
and 18 are data flow diagrams showing ICW processes upon
receiving an mcoming telephone call.

As shown 1 FIG. 16, upon launching the ICW client
application 120, the callee client 202 conveys (1602) the dial
string with one or more feature codes to the callee central
oflice (CO) 204. The callee CO 204 receives (1604) the dial
string with the feature code(s) and fires (1606) a termination
attempt trigger (TAT) wakeup for Internet call waiting
(ICW) to the advanced intelligent network (AIN) 220.
Additionally, the callee CO 208 establishes (1608) a con-
nection with the digital communication port on the network
access server (NAS) 218. In some embodiments, the digital
communication port 1s configured as a data port for receiv-
ing and transmitting digital data. The NAS 218 subsequently
establishes (1610) a connection to the Internet 216. Thus, at
the end of FIG. 16, a user has established a dial-up connec-
tion to the Internet. Additionally, at the end of FIG. 16, TAT

for ICW has been activated.

It should be appreciated, after the ICW client application
120 has been properly set up and configured, that for some
embodiments, the ICW client application 120 may be
launched automatically during startup without additional
user intervention. In other embodiments, the ICW client
application 120 may be launched manually 1n response to
user mput.

When a caller places a telephone call to the callee (from
either a public switched telephone network (PSTN) tele-
phone or a cellular telephone), that call 1s ultimately routed
to the callee CO 204 through known mechanisms. As shown
in FIG. 17, the caller CO 208 receives (1702) the dialed
number of the callee from the caller and conveys (1704) the
dialed number to the callee CO 204. The callee CO 204
receives (1706) the dialed number and determines (1708)
whether a TAT for ICW 1s present on the callee line. If the
TAT for ICW 1s not present, then the call 1s connected (1710)
and the process ends. If, however, the TAT for ICW 1s
present, then the callee CO 204 quernies (1712) the AIN 220
with the dialed telephone number, and the process continues
to FIG. 18.
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As shown 1 FIG. 18, the AIN 220 conveys (1802) the
caller information to the callee client 202 through the callee
CO 204. The callee client 202 receives (1804) the caller
information and displays (1808) the caller information at a
caller information user interface 2902, such as that shown 1n
FIG. 29. As shown 1n FIG. 29, 1n some embodiments, the
caller information user mtertace 2902 includes the caller’s
name 2904 and the caller’s telephone number 2906. The
callee client 202 also sets (1806) a timer, which tracks the
amount of time that elapses from the receiving (1804) of the
caller information. In addition to the caller information, the
callee client 202 provides (1810) call disposition options to
the callee through a call disposition user interface 3002, such
as that shown in FIG. 30. As shown 1n FIG. 30, the call
disposition user interface 3002 includes the caller name
3004 and the caller number 3006. Additionally, the call
disposition user interface 3002 includes call disposition
options, such as, for example, options to answer the call
3014 (heremnafter “the answer option™), send the call to
another number 3016 (hereinafter “the forward option”),
request the caller to hold 3018 (heremnafter “the hold
option”), or direct the telephone call to voicemail 3020
(heremaftter “the voicemail option™). Also, the call disposi-
tion user interface 3002 includes additional options such as,
for example, an option to view a call log 3008, an option to
manage the ICW client application 3010, and an option to
view a help screen 3012.

When a user selects one of the call disposition options
3014, 3016, 3018, 3020, the callee client 202 receives the
user’s selection. If the user has selected the hold option
3018, then the process continues to FIG. 19. If the user has
selected the voicemail option 3020, then the process con-
tinues to FIG. 20. If the user has selected the forward option
3016, then the process continues to FIG. 25. If the user has
selected the answer option 3014, then the process continues
to FIG. 27.

FIGS. 19, 20 through 24, and 26 are data flow diagrams
showing one embodiment, among others, of the flow of data
between the various system components of FIG. 2 when a
callee places a caller on hold, as shown 1n FIG. 18. As shown
in FIG. 19, the callee client 202 receives (1902) the input to
hold the call from the user. Upon receiving (1902) the input
to hold the call, the callee client 202 sets (1904) a hold timer
and displays (1906) a countdown that corresponds to the
clapsing of time on the hold timer. In some embodiments,
among others, the display may be a user countdown user
interface 3102, such as that shown i1n FIG. 31. As shown 1n
FIG. 31, the countdown user interface 3102 displays a caller
name 3104 and a caller number 3106. Additionally, the
countdown user 1nterface 3102 displays a countdown timer
3118 that indicates the amount of time that a user has to
answer the held telephone call before the held telephone call
expires. The countdown user interface 3102 also includes a
call answer selection 3114 that allows the callee to answer
the held telephone call any time before the countdown timer
3118 expires. The countdown user interface 3102 can also
include additional options such as, for example, an option to
view a call log 3108, an option to manage the ICW client
application 3110, and an option to view a help screen 3112.

Once the hold timer 1s set (1904) and the countdown 1s
displayed (1906), the callee client 202 issues (1908) a
request to the AIN 220 to hold the incoming telephone call
for a predefined time interval. In some embodiments, the
predefined time interval may be 130 seconds. It should,
however, be appreciated that the predefined time interval
may be adjusted, as desired. The AIN 220 receives (1910)

the request and generates (1912) a message requesting the
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caller to hold. That message 1s, preferably, an audio message
that 1s played 1n near real time to the caller through the PSTN
204. Thus, 1n operation, the message 1s conveyed (1914) to
the caller CO 208 through the callee CO 204. The caller CO
208 receives (1916) the message and relays (1918) the
message to the caller at the caller telephone 210. As the
caller 1s holding, if the user selects the call answer selection
3114, then the process continues to FIG. 27. Alternatively, 1f
the hold timer expires, then the process continues to FIG. 20.

As shown in FIG. 20, when the hold timer expires (or
when the callee client 202 receives mput to send the call to
voicemail), the callee client 202 sets (2004) a polling clock.

Upon setting the polling clock, the callee client 202 1ssues
(2006) a request the AIN 220 to send the held call to

IN 220 receives (2008) the request and

voicemail. The A
issues (2010) instructions to the callee CO 204 to send the
call to NAS 218. The callee CO 204 receives (2012) the
instructions and releases (2014) the call. Substantially syn-
chronous with the releasing (2014) of the call, the callee CO
204 facilitates (2016) the establishing of a connection
between the caller CO 204 and the analog voice communi-
cation port of the NAS 218. Specifically, the callee CO 204
dials the analog voice port of the NAS 218, relays the
connection to the caller CO 208 through a switch-hook-
flash, as 1s known 1n the art, and disconnects after estab-
lishing the connection between the NAS 218 and the caller
CO 208. The process then continues to FIG. 21.

As shown 1n FIG. 21, upon establishing (2016) a connec-
tion with the analog voice communication port, the NAS 218
further establishes (2102) a session 1nitiation protocol (SIP)
session with the digital messaging server (DMS) 214 over
the Internet 216. Since SIP 1s known by those having skill 1n
the art, further discussion of the specifics of SIP 1s omitted
here. Upon establishing (2102) the SIP session with the
DMS 214, the NAS generates (2104) an indication of the
call connection. This 1indication 1s conveyed (2106) to the
DMS 214 over the Internet 216. The DMS 214 receives
(2108) the indication and generates (2110) a prompt to the
caller to “leave a message.” That prompt 1s conveyed (2112)
to the caller CO 208 over the Internet 216 and through the
NAS 218. The caller CO 208 receives (2114) the prompt and
conveys (2116) the prompt to the caller. In one embodiment,
among others, the prompt to the caller 1s played in real time
over the Internet 216 and the PSTN 204. In some embodi-
ments, the prompt 1s generated as digital data, conveyed
from the DMS 214 to the NAS 218 as digital data, converted
to analog signals by the NAS 218, and conveyed from the
NAS 218 to the caller CO 208 as analog signals. Once the
prompt 1s played to the caller, the process continues 1n FIG.
22.

As shown 1 FIG. 22, 1n response to the prompt from the
AIN 220, the caller records a message for the callee. In
operatlon the caller CO 208 receives (2202) the analog
voice stream from the caller and conveys (2204) the analog
volice stream to the analog voice communication port of the
NAS 218. The NAS 218 receives (2206) the analog voice
stream and digitizes (2208) the analog voice stream. The

digitized voice stream 1s conveyed (2210) from the digital
communication port of the NAS 218 to the DMS 214 via the

Internet 216. The DMS 214 receives (2212) the digitized
voice stream and stores (2214) the digitized voice stream as

a digital voicemail message. The process continues 1n FIG.
23.

As shown 1 FIG. 23, upon storing (2214) the digitized
voice stream, the DMS 214 queries the lightweight directory
access protocol (LDAP) database 232 to determine whether
the callee 1s a subscriber to a legacy voicemail system. In
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operation, the querying process may be seen as beginning
with a generating (2302) of a query for callee information.

The DMS 214 conveys (2304) the query to the lightweight
directory access protocol (LDAP) database 232. The LDAP
database 232 receives (2306) the query. It 1s then determined
(2308) whether or not the callee 1s a subscriber to a legacy
voicemail system. In other words, 1t 1s determined whether
or not the callee has a legacy voicemail repository. If the
callee does not have a legacy voicemail repository, then the
process ends. If, however, the callee has a legacy voicemail
repository, then the process continues to FIG. 24.

As shown 1n FIG. 24, the callee information i1s returned
(2402) from the LDAP database 232 to the DMS 214. The
DMS 214 receives (2404) the callee information and con-
verts (2406) the digital voicemail message into an analog
voicemail message using voice profile for Internet mail

(VPIM). Since VPIM 1s described in RFC 2421, RFC 2422,
RFC 2423, and RFC 2424, published by the Internet Engi-
neering Task Force (IE'TF), further discussion of VPIM 1s
omitted here. However, it should be appreciated that the
digital voicemail message can also be converted into an
analog voicemail message using other proprietary and/or
non-proprietary techmques.

The DMS 214 conveys (2408) the analog voicemail
message to the legacy voicemail repository 230. The legacy
voicemail repository 230 recerves (2410) the analog voice-
mail message and stores (2412) the analog voicemail mes-
sage. As shown in FIGS. 21 through 24, the voicemail
message from the caller 1s stored at both the DMS 214, in
digital format, and at the legacy voicemail repository 230, 1n
accordance with the protocols of the legacy voicemail
system. Specifically, in the embodiment of FIGS. 21 through
24, both the digital and analog voicemail messages are
stored substantially synchronously because the NAS per-
forms a near-real time digital-to-analog and analog-to-digi-
tal conversion.

Once the analog voicemail message 1s stored at the legacy
voicemail repository, and the digital voicemail message 1s
stored at the DMS 214, the voicemail messages can be
retrieved. FIG. 26 shows an embodiment 1n which the stored
digital voicemail message in the DMS 214 1s retrieved by the
callee client 202. As shown in FIG. 26, when the polling
clock from FIG. 20 expires, the callee client 202 polls (2602)
the DMS 214, via the Internet 216, for new digital voicemail
messages. 1T the DMS 214 has any new digital voicemail
messages, then the DMS 214 sends (2604) those digital
voicemail messages to the callee client 202 over the Internet
216. The callee client 202 recerves (2606) the digital voice-
mail messages and 1ssues (2608) an acknowledgement back
to the DMS 214 when the voicemail message 1s completely
received (or downloaded). The DMS 214 receives (2610) the
acknowledgement and, in response to the acknowledgement,
expunges (2616) the digital voicemail message. After 1ssu-
ing (2608) the acknowledgement, the callee client 202
generates (2612) an alert to the user, thereby indicating the
retrieval of a new digital voicemail message. The callee
client 202 then logs (2614) the new voicemail message and,
thereafter, the process terminates.

As shown 1n FI1G. 27, the callee client 202 receives (2702)
an 1mput to answer the call. Upon receiving (2702) the input,
the callee client 202 1ssues (2704) a request to the AIN 220
to answer the call. The AIN receives (2706) the request.
Substantially synchronous with the issuing (2704) of the
request to answer the telephone call, the callee client 202
issues (2708) instructions to the callee CO 204 to disconnect
the dial-up Internet session. The callee CO 204 receives
(2710) the mstructions and, 1n response to the nstructions,
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the dial-up Internet connection 1s disconnected (2712). The
process then continues to FIG. 28.

As shown 1 FIG. 28, the AIN 220 1ssues (2802) mnstruc-
tions to the callee CO 204 to release the call from the caller.
The callee CO 204 receives (2804) the instructions and
releases (2806) the telephone call, thereby connecting the
caller with the callee in accordance with known methods.
Thereaiter, the process terminates. Since the operation of the
system 1n response to the user’s selection to answer the
telephone call 1s known 1n the art, further discussion of the
operation of the callee CO 204, the AIN 220, and the callee
client 202 1s omitted with reference to FIGS. 27 and 28.

FIG. 25 15 a data flow diagram showing one embodiment,
among others, of the flow of data between the various
system components of FIG. 2 when a callee forwards an
incoming call from a caller to another telephone number, as
shown 1n FIG. 18. As shown 1n FIG. 25, the callee client 202
receives 2502 the input to forward a call and 1ssues (2504 )
a request to the AIN 220, through the callee CO 204. The
request includes the forwarding number to which the tele-

phone call should be forwarded. The AIN 220 receives
(2506) the request and 1ssues (2508) instructions to the
callee CO 204 to forward the call to the forwarding number.
The callee CO 204 receives (2510) the instructions and
releases (2512) the call to the forwarding number. Thereafter
the process terminates. Since the call forwarding process of
FIG. 25 1s known 1n the art, further discussion of the call
forwarding process 1s omitted here.

The logic components within various system components
of FIG. 2 (e.g., the callee client 202, the network access
server (NAS)/session iitiation protocol (SIP) server 218,
the digital messaging server (DMS) 214, the Internet gate-
way 222, the lightweight directory access protocol (LDAP)
database), the Internet call waiting (ICW) service package
application (SPA)) may be implemented in hardware, sofit-
ware, lirmware, or a combination thereof. In the preferred
embodiment(s), those logic components are implemented 1n
soltware or firmware that 1s stored 1n a memory and that 1s
executed by a suitable instruction execution system. If
implemented 1n hardware, as in an alternative embodiment,
those logic components can be implemented with any or a
combination of the following technologies, which are all
well known 1n the art: a discrete logic circuit(s) having logic
gates for implementing logic functions upon data signals, an
application specific integrated circuit (ASIC) having appro-
priate combinational logic gates, a programmable gate
array(s) (PGA), a field programmable gate array (FPGA),
etc.

Any process descriptions or blocks 1n flow charts should
be understood as representing modules, segments, or por-
tions of code which include one or more executable instruc-
tions for implementing specific logical functions or steps in
the process, and alternate implementations are included
within the scope of the preferred embodiment of the present
invention in which functions may be executed out of order
from that shown or discussed, including substantially con-
currently or in reverse order, depending on the functionality
involved, as would be understood by those reasonably
skilled 1n the art of the present invention.

—

The Internet call waiting (ICW) application 120, which
comprises an ordered listing of executable instructions for
implementing logical functions, can be embodied in any
computer-readable medium for use by or 1n connection with
an 1nstruction execution system, apparatus, or device, such
as a computer-based system, processor-containing system,
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or other system that can fetch the structions from the
istruction execution system, apparatus, or device and
execute the mstructions.

In the context of this document, a “computer-readable
medium” can be any means that can contain, store, com-
municate, propagate, or transport the program for use by or
in connection with the instruction execution system, appa-
ratus, or device. The computer-readable medium can be, for
example but not limited to, an electronic, magnetic, optical,
clectromagnetic, ifrared, or semiconductor system, appa-
ratus, device, or propagation medium.

More specific examples (a nonexhaustive list) of the
computer-readable medium would 1nclude the following: an
electrical connection (electronic) having one or more wires,
a portable computer diskette (magnetic), a random access
memory (RAM) (electronic), a read-only memory (ROM)
(electronic), an erasable programmable read-only memory
(EPROM or Flash memory) (electronic), an optical fiber
(optical), and a portable compact disc read-only memory
(CDROM) (optical). Note that the computer-readable
medium could even be paper or another suitable medium
upon which the program 1s printed, as the program can be
clectronically captured via, for instance, optical scanming of
the paper or other medium, then compiled, mterpreted or
otherwise processed 1n a suitable manner 1f necessary, and
then stored 1n a computer memory.

Although exemplary embodiments have been shown and
described, 1t will be clear to those of ordinary skill in the art
that a number of changes, modifications, or alterations to the
invention as described may be made. For example, while the
NAS 218 and the SIP server 218 are shown as a single
component, 1t should be appreciated that the functionality of
the NAS 218 and the SIP server 218 may be separated into
two distinct servers. Likewise, while the DMS 214 and the
SIP server 214 are shown as a single component, it should
be appreciated that the functionality of the DMS 214 and the
SIP server 214 may be separated into two distinct compo-
nents. Similarly, while the NAS/SIP server 218 and the
DMS/SIP 214 are shown, conceptually, as separate distrib-
uted components 1n FIG. 2, 1t should be appreciated that the
NAS/SIP server 218 and the DMS/SIP 214 may be housed
at the same physical location. Hence, the same piece of
hardware may perform the functions of both the NAS 218
and the DMS 214. In other words, 1t should be appreciated
that the various components of FIG. 2 are shown as con-
ceptually separate components, rather than as physically
separate components.

Also, while the caller CO 208 and the callee CO 206 are

conceptually shown as two separate entities, it should be
appreciated that, depending on the physical location of both
the caller and the callee, the caller CO 208 and the callee CO
206 may be one in the same. Moreover, while various
servers (e.g., NAS/SIP server 218, DMS/SIP 214, etc.) are
shown as being external to the Internet 216, 1t should be
appreciated that these servers may be a component part of
the Internet 216.

Additionally, while various embodiments are described
with reference to specific, standard communication modali-
ties, such as, for example, email, 1nstant messaging (IM),
Internet call waiting (ICW), legacy wvoicemail, public
switched telephone network (PSTN) telephony, etc., it
should be appreciated that the disclosed embodiments are
intended to more clearly illustrate the operation of the
systems and methods. Thus, the specifically enumerated
communication systems are not intended as being limita-
tions on the mvention. In this regard, 1t should be appreci-
ated that the present disclosure may be extended to cover
other commumnication modalities, such as, for example,
cellular telephony, satellite telephony, etc.
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Similarly, the various known protocols, among others,
associated with the commumnication systems are generically
referred to as standard communication protocols. Thus, 1t
should be appreciated that a known email protocol, such as,
for example, post oflice protocol 3 (POP3), 1s an example of
a standard communication protocol. Likewise, it should be
appreciated that a known PSTN protocol 1s another example
of a standard communication protocol. Similarly, 1t should
be appreciated that other Internet-based protocols, such as,
for example, voice-over Internet protocol (VoIP) and session
initiation protocol (SIP), are yet other examples of standard
communication protocols.

These, and other changes, modifications, and alterations,
should therefore be seen as within the scope of the disclo-
sure.

What 1s claimed 1s:

1. A system for storing messages using multiple commu-
nication modalities, the system comprising:

(A) a standard telephone system:;

(B) a standard legacy voicemail system;

(C) a digital voicemail store configured to receive digi-
tized messages, the digital voicemail store further being
configured to store digitized messages;

(D) a network access server (NAS) comprising:

(D1) an NAS analog voice port communicatively
coupled to the standard telephone system, the NAS
analog voice port being configured to receive analog
voice signals from the standard telephone system;

(D2) an analog-to-digital (A/D) converter configured to
digitize the analog voice signals; and

(D3) an NAS digital port configured to transmit the
digitized signals; and

(E) a digital messaging server (DMS) comprising;:

(E1) a DMS digital port communicatively coupled to
the NAS digital port, the DMS digital port turther
being communicatively coupled to the digital voice-
mail store, the DMS digital port being configured to
receive the digitized signals from the NAS digital
port, the DMS digital port further being configured
to convey the digitized message to the digital voice-
mail store:

(E2) a digital-to-analog (ID/A) converter configured to
convert the digitized signal into an analog message;
and

(E3) a DMS analog port communicatively coupled to
the standard legacy voicemail system, the DMS
analog voice port being configured to convey the
analog message to the standard legacy voicemail
system.

2. The system of claim 1, wherein the DMS 1s further
configured to provide a temporary digital mailbox.

3. The system of claim 2, wherein the temporary digital
mailbox 1s configured to store at least one digital message.

4. The system of claim 2, wherein the DMS 1s further
configured to destroy the temporary digital mailbox.

5. The system of claim 1, wherein the DMS 1s further
configured to convert the digitized data into Internet-com-
patible data.

6. The system of claim 5, wherein the Internet-compatible
data includes an attachment to an email message.

7. The system of claim S, wherein the Internet-compatible
data includes an attachment to an Instant Message.

8. The system of claim S, wherein the Internet-compatible

data includes a digital voice stream using Voice over Internet
Protocol (VoIP).
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